A sulfatase regulating the migratory potency of oligodendrocyte progenitor cells through tyrosine phosphorylation of beta-catenin.
By using cDNA subtraction, we identified an extracellular sulfatase (RsulfFP1) from rat oligodendrocyte progenitor cells (OPCs) whose mRNA expression is down-regulated by tumor necrosis factor-alpha. RsulfFP1 mRNA was expressed specifically in the floor plate and the ventral portion of the rat spinal cord at E15. The expression pattern of RsulfFP1 overlapped with the OPCs, which are also located at the ventral region of the ventricular zone. After this stage, RsulfFP1 expression was attenuated, and the OPCs efficiently migrated throughout the spinal cord. The modification of CG-4 cells, a cell line established from rat O2A cells, by RsulfFP1 activated canonical Wnt signaling. Furthermore, the deletion of RsulfFP1 expression by an antisense oligonucleotide caused impairment of OPC migration in rat spinal cord slice culture. Modification of cells by RsulfFP1 resulted in the increased tyrosine phosphorylation of immunoprecipitated beta-catenin, suggesting that sulfation of the extracellular matrix induced by this sulfatase might be responsible for an increase in Wnt signaling that is involved in the migration of OPCs. Thus, the present study revealed that a sulfatase is responsible for the migration of OPCs and activates intracellular mechanisms that regulate migration.